P3HT-NPs synthesis and characterization.
Spherical P3HT nanoparticles (P3HT-NPs) were prepared from freshly synthesized poly(3hexylthiophene), P3HT, by the reprecipitation method in the absence of surfactants. The polymer (7 mg) was dissolved in 350 l of tetrahydrofuran (THF, solvent) at room temperature. The solution was subsequently added under magnetic stirring to 7 ml of ultrapure distilled water (non-solvent) ensuring a solvent:non-solvent 1:20 volume ratio. The colloidal suspension obtained in this way was washed repeatedly with ultrapure distilled water to remove THF. The preparation was carried out in sterile conditions employing sterilized laboratory glassware and water under laminar flow hood.
Afterwards the nanoparticles were separated into fractions of different size by differential centrifugation employing sterilized centrifuge tubes. The nanoparticles employed in this study have a hydrodynamic diameter in the range 150-300 nm, as measured by Dynamic Light Scattering. Fig. S1 shows the molecular structure of the polymer and a sketch illustrating the preparation of the P3HT-NPs.
fig. S1. Characterization of P3HT-NPs. (A) Molecular structure, molecular mass and polydispersity index of the semiconducting polymer Poly(3-hexylthiophene). Absorption and photoluminescence spectra of the polymer in THF solution are also reported for direct comparison with the optical properties exhibited by the NPs in aqueous dispersion (see main text, Fig. 1 
). (B)
Sketch of the preparation of P3HT-NPs by the reprecipitation method.
We also evaluated the total number of NPs present in the initial dispersion administrated to the animal, and the number of nanoparticles effectively uptaken within the Hydra animals. NPs have an initial concentration of 4.8 g/ml. Considering the mass of isolated NP of about 38 * 10 -15 g, we obtain that a dispersion containing approximately 25 * 10 6 NP is administrated to the Hydra animals.
The variation of the optical density of the dispersion before and after Hydra treatment is about 10%, meaning that an average of about 10 6 NPs are effectively internalized within the animal. (0.25M) for 24 hours, then exposed 1min to cold light, 3 min to white led (0.43 mW/mm 2 ), and allowed to recover either 30 min or 120 min before processing for RNA extraction and qRT-PCR.
Influence of P3HT NPs treatment on
The graphs show significant differences in the expression levels of opsin3-like gene in illuminated animals, at 2 hours time point, compared to control, not illuminated animals, while not differences were observed for hsp70 expression levels. Data are the average ± SD of three technical repeats from two biological replicates. Statistical comparisons are performed using unpaired t-test; *P<0.05. of hsp70, opsin3-like, trpa1-like and SOD genes under thermal stress   fig. S6 . Hydra opsin3-like gene transcription does not respond to heat stress. Groups of 15 polyps were collected in plastic multiwells, heat shocked for 30 min at 30°C (using pre-warmed media) and allowed recovering for further 30 min and 120 min at 18°C. Polyps were then processed for RNA extraction and qRT-PCR analysis using specific oligonucleotides (table S1). The graph shows hsp70 expression levels (blue bars) greatly enhanced (∼ 4-fold increase) at both time points, confirming previous data (41); SOD gene expression (violet bars) was also activated 120 min post heat shock, indicating SOD heat responsiveness to 30°C (previous results obtained reported 34°C) (47); opsin3like gene expression (red bars) was not affected by heat, while trpa-1 (green bars) shows a slight activation 120 min post thermal shock. These data ruled out the opsin responsiveness to heat shock, at least under these experimental conditions. Data represent mean ± SE of three technical repeats from three biological replicates. (59), and some opsins have unknown functions (60).
Transcriptional profiling
Screening for opsin-like genes in the Hydra vulgaris genome database revealed multiple unique sequences annotated as opsins (table S2) . 
